Transmembrane topology of the arsenite permease Acr3 from Saccharomyces cerevisiae.
Acr3 is a plasma membrane transporter, a member of the bile/arsenite/riboflavin transporter (BART) superfamily, which confers high-level resistance to arsenicals in the yeast Saccharomyces cerevisiae. We have previously shown that the yeast Acr3 acts as a low affinity As(III)/H+ and Sb(III)/H+ antiporter. We have also identified several amino acid residues that are localized in putative transmembrane helices (TM) and appeared to be critical for the Acr3 activity. In the present study, the topology of Acr3 was investigated by insertion of glycosylation and factor Xa protease cleavage sites at predicted hydrophilic regions. The analysis of the glycosylation pattern and factor Xa cleavage products of resulting Acr3 fusion constructs provide evidence supporting a topological model of Acr3 with 10 TM segments and cytoplasmically oriented N- and C-terminal domains. Next, we investigated the role of the hydrophilic loop connecting TM8 and TM9, the large size of which is unique to members of the yeast Acr3 family of metalloid transporters. We found that a 28 amino acid deletion in this region does not affect Acr3 folding, trafficking substrate binding, or transport activity. Finally, we constructed a homology-based structural model of Acr3 using the crystal structure of the Yersinia frederiksenii homologue of the human bile acid sodium symporter ASBT.